Aims. We study a sample of five dwarf irregular galaxies in the CenA/M83 group, which are companions to the giant elliptical CenA. We aim at deriving their physical properties over their lifetime and compare them to those of dwarfs located in different environments. Methods. We use archival HST/ACS data and apply synthetic color-magnitude diagram fitting in order to reconstruct the past star formation activity of the target galaxies. Results. The average star formation rate for the studied galaxies ranges from 10
Introduction
The Local Group (LG) is the closest and thus best studied environment in which to analyse the properties of galaxies and their stellar content. In particular, the most numerous population in our own group and more generally in the Universe is that of dwarf galaxies. Given their small sizes and their morphological diversity, they are an ideal laboratory for investigating star formation processes as well as seeking environmental signatures on their evolution.
While the huge amount of information coming from LG dwarfs has already broadened our understanding of their physical properties and evolutionary histories, in the past two decades we have extensively exploited the capacities of the most advanced telescopes and instruments in order to cross the LG boundaries and study in unprecedent detail more distant galaxies. In particular, dwarf galaxies in nearby groups have been predominantly found to have similar properties to those of our close neighbors (e.g. Karachentsev et al. 2002a Karachentsev et al. ,b, 2003a Karachentsev et al. ,b, 2004 Karachentsev et al. , 2007 Trentham & Tully 2002; Karachentsev 2005; Sharina et al. 2008; Bouchard et al. 2009; Weisz et al. 2008; Côté et al. 2009; Dalcanton et al. 2009; Koleva et al. 2009; McQuinn et al. 2009 McQuinn et al. , 2010 Crnojević et al. 2010 Crnojević et al. , 2011b Lianou et al. 2010; Makarova et al. 2010) . A recent Hubble Space Telescope (HST) survey of dwarf galaxies (ANGST, Weisz et al. 2011) , comprising about 60 objects located within ∼ 4 Mpc, has led to a large compilation of color-magnitude diagrams (CMDs) of their resolved stellar populations. From these, it is possible to extract their star formation histories (SFHs) and to confirm on large scales the already locally known morphology-density relation for groups (e.g., Einasto et al. 1974; Grebel 2000) . The latter sees the predominantly old and gas-depleted early-type dwarfs (dwarf ellipticals, dEs, and dwarf spheroidals, dSphs) being found closest to their giant hosts ( 300 kpc), while the star forming and gas-rich late-type dwarfs (or dwarf irregulars, dIrrs) lie in the groups' outskirts. This evidence suggests that some environmental process (e.g., tidal interaction, ram pressure stripping, or a combination of both) might deprive dSphs from their gas content thus stopping star formation, or even transforming them from dIrrs into early-type objects (e.g. Grebel et al. 2003; Mayer et al. 2006; Kazantzidis et al. 2011) . The low-mass transition-type dwarfs present stellar population characteristics similar to those of dSphs (i.e., predominantly old), but also contain some neutral gas, just as dIrrs, with the difference that they do not currently form stars. These dwarfs may be thus examples of galaxies currently experiencing such an evolution. For a more detailed characterization of these different galaxy types, see Grebel (2001) . Notes. The columns are the following: (1): name of the galaxy; (2-3): equatorial coordinates from Karachentsev et al. (2007) (J2000; units of right ascension are hours, minutes and seconds, and units of declination are degrees, arcminutes and arcseconds); (4-5): distance and distance modulus of the galaxy derived by Karachentsev et al. (2007) with the tip of the red giant branch method; (6-7): deprojected and angular distance from CenA; (8): Galactic foreground extinction in the I-band from Schlegel et al. (1998) ; (9): absolute B magnitude (converted from Bouchard et al. 2009 with the distance modulus listed in column (6)); (10): HI mass obtained from different sources ( (a) Banks et al. 1999 , recomputed with updated values of the distance; (b) Beaulieu et al. 2006; Georgiev et al. 2008; Bouchard et al. 2009); and (11) : tidal index (i.e., degree of isolation), taken from Karachentsev et al. (2007) .
Complementing the ANGST survery, we have started an analysis of the dwarf population residing in the Centaurus A (CenA)/M83 group of galaxies. This dense and dynamically evolved conglomeration is the only group within the Local Volume dominated by a giant elliptical and a giant spiral, thus providing crucial clues on how their small mass companions adapt to a very massive host/a relatively dense environment (with respect to, e.g., the Local Group). The CenA/M83 group has an average distance of ∼ 4 Mpc, extending out to ∼ 5.5 Mpc from us, thus lying slightly further away than the ANGST sample. The first systematic HST study of the resolved stellar populations of its dwarf members was carried out by Karachentsev et al. (2002b) , followed by more recent, even deeper HST observations (Karachentsev et al. 2007 ). In Crnojević et al. (2011a) we derive recent ( 1 Gyr) SFHs for five dIrr members of the M83 subgroup with the synthetic CMD modeling technique (e.g., Dolphin 2002; Cole et al. 2007; Cignoni & Tosi 2010) . In the present paper, we extend our study to five members of the CenA subgroup, with the goal of completing the analysis of the known dwarf galaxies in this group and of seeking possible environmental effects on their evolution. This paper is organized as follows: in Sect. 2 we describe the data and the photometric reduction process, while in Sect. 3 we show the resulting CMDs. Sect. 4 reports the derived SFHs for each galaxy, and Sect. 5 shows the spatial distribution of their different stellar subpopulations. We discuss our findings in Sect. 6, and finally draw the conclusions in Sect. 7.
Data and photometry
We use archival data from the observing programmes GO-9771 and GO-10235, taken with the the Wide Field Channel (WFC) of the Advanced Camera for Surveys (ACS) aboard the Hubble Space Telescope (HST). Each of our five targets was observed in the F606W (corresponding to the broad V-band in the JohnsonCousins system, 1200 seconds exposure) and in the F814W filters (broad I-band, 900 seconds exposure).
The photometry was performed using the ACS module of the DOLPHOT package (Dolphin 2002) , adopting the parameters suggested in the User's Guide 1 . The output catalogs contain magnitudes in both the ACS photometric system bands and magnitudes transformed to the Johnson-Cousins system bands. The quality selection criteria applied to the photometry are the following: signal-to-noise ≥ 5, χ 2 ≤ 2.5, sharpness between 1 http://purcell.as.arizona.edu/dolphot/.
−0.3 and 0.3, and crowding parameter ≤ 0.5 in both filters. We note that for some of the target galaxies (ESO384-16 and ESO269-58) the central regions are highly crowded and the above-mentioned quality cuts would reject good stars in this region. To avoid this, we change the Force1 parameter in the photometry from the suggested value in order not to discard a priori sources that are too faint, too sharp or too elongated. We afterwards apply stricter quality cuts (−0.2 ≤ sharpness ≤ 0.2) in order to separate bona fide stars from spurious objects. For more details about the quality parameters and cuts, we refer the reader to the explanation in Crnojević et al. (2011a) . We perform artificial star tests in order to accurately estimate the photometric errors and the completeness curves for our galaxies, and in order to constrain the star formation parameters derived in the SFH recovery process (see Sect. 4). We add about 5−10 times more artificial stars to each image than the number of galaxy stars (after quality cuts), evenly covering the ACS field of view and the color-magnitude space spanned by the galaxy stars. We moreover add artificial stars up to 1 mag below the faintest galaxy stars in order to account for objects that are upscattered in the CMD due to an addition of noise. As an example we give the derived photometric errors and completeness for the least and most crowded galaxies in this sample, i.e., HIPASS J1348-37 (with a peak density of ∼ two stars per arcsec 2 , corresponding to ∼ 184 stars per 0.1 kpc 2 ) and ESO269-58 (peak density of ∼ 10 stars per arcsec 2 , or ∼ 2520 stars per 0.1 kpc 2 ) respectively. For HIPASS J1348-37, the limiting magnitude at a 50% completeness level is ∼ 27.0 mag (∼ 26.0 mag) for the V-band (I-band). At the mentioned I-band magnitude, the representative 1σ photometric error amounts to ∼ 0.21 mag in magnitude and ∼ 0.27 mag in color. For ESO269-58, the 50% completeness level is reached already at ∼ 26.2 mag (∼ 25.3 mag) for the V-band (Iband), while the corresponding 1σ photometric errors for this I-band magnitude are ∼ 0.20 mag in magnitude and ∼ 0.28 mag in color. Photometric errors are shown for each galaxy in the CMDs of the next Section.
The general properties of the studied CenA dwarf irregular companions are reported in Table 1 . Note that all the galaxies have a morphological de Vaucouleurs type of 10.
Color-magnitude diagrams
In Fig. 1 we show the CMDs for our target galaxies, ordered by increasing absolute magnitude. The photometric errors are indicated as representative errorbars along the CMDs. The 1σ error has a value of ∼ 0.1 mag in magnitude and ∼ 0.15 mag Fig. 2 we show a Hess diagram for the galaxy KK182 and to it we overlay Padova isochrones (Marigo et al. 2008) in order to highlight the main evolutionary features present in the CMD. We choose isochrones with a fixed metallicity of Z=0.0008 (corresponding to [Fe/H]∼ −1.4 when assuming Z ⊙ =0.019) and ages varying from 4 Myr to 14 Gyr. The chosen metallicity is the average value obtained from our best-fit SFH for this galaxy (see next section). The visible features are: the upper part of the red giant branch (RGB) in the range V − I ∼ 1 to 1.6, indicative of intermediate-age and old populations (≥ 1 − 2 Gyr); the luminous asymptotic giant branch (AGB) at 1.3 ≤ V − I ≤ 2.5, above the tip of the RGB (TRGB), i.e. low-mass intermediateage stars burning helium in their core; a sequence of massive helium-burning stars with ages from ∼ 20 to 500 Myr, moving from the blue (V − I ∼ 0 to 0.5, "blue-loop" or BL stars) to the red (V − I ∼ 1 to 1.3, red supergiant phase, RSG) part of the CMD during their evolution; and massive upper main sequence (MS) stars as young as ∼ 10 Myr, found at −0.5 ≤ V − I ≤ 0 and I ≥ 23. We also draw boxes to indicate the selection made when separating the different evolutionary stages (see Sect. 4), which is based on the mentioned evolutionary sequences present in each CMD and on the Padova isochrones. We note that the models do not always perfectly represent the observed evolutionary sequences, which is particularly true for the RSG phase (e.g., McQuinn et al. 2011 , and references therein). As already mentioned in Crnojević et al. (2011a) , the observed RSG sequence is in fact redder than the models, and we thus draw the selection box accordingly to the observed sequence.
As already extensively discussed in Crnojević et al. (2011a) , at an average Galactic latitude of b ∼ 20
• the foreground stellar contamination from Milky Way stars is not negligible. This effect can be estimated by simulating the Galactic foreground stars with theoretical models as, for example, the TRILEGAL models (Girardi et al. 2005) , and then overplotting their expected distribution on to the CMDs of the target dwarf galaxies (see, e.g., Fig. 2 of Crnojević et al. 2011a ). These stars fall on a region of our observed CMDs that encompasses colors from V − I ∼ 0.5 to 3.5, while the most affected part will be the poorly populated RSG region. In particular, the relative contamination for the galaxies studied here varies from 10% up to 20% of the RSG stars. We thus perform a statistical foreground decontamination on our CMDs prior to running our SFH recovery code, following the method described in Crnojević et al. (2011a) . Briefly, we D. Crnojević et al.: A close look at the Centaurus A group of galaxies IV. produce one random realization of the possible foreground contamination with the TRILEGAL model and we take into account the incompleteness effects and the photometric errors stemming from the observations on the simulated sample of stars. For each of the Galactic stars we then subtract one star in the observed CMD of the dwarf galaxy, corresponding to its position in the color-magnitude space.
Once the foreground contamination has been taken into account, our purpose is to use the information present in the CMDs in order to reconstruct the details of the past star formation activity in our galaxies. Considering the number of stars in each different evolutionary stage to the extent of information given by the CMDs, i.e. RGB, AGB, BL, RSG and MS, with the help of theoretical stellar population models we can constrain the SFR at different epochs by using a dedicated code (developed by A. A. Cole), as explained in the next section.
Star formation histories
The technique we used to derive SFHs for our targets was already extensively described in Crnojević et al. (2011a) . Here, we briefly summarize the main points of the SFH derivation process.
The method we use follows the general approach of the well-established so-called synthetic CMD modeling (e.g. Gallart et al. 2005; Tolstoy et al. 2009 , and references therin). Starting from Padova stellar evolutionary models (Marigo et al. 2008) , the adopted code builds synthetic CMDs with a wide range of ages and metallicities. We moreover make assumptions about the intial mass function (IMF) and the binary fraction. In particular, the chosen IMF is log-normal between 0.08 and 1 M ⊙ (Chabrier 2003) and it follows a Salpeter powerlaw above 1 M ⊙ . For the binary fraction, prescriptions from Duquennoy & Mayor (1991) and Mazeh et al. (1992) are used to assign a companion star drawn from the same IMF to 65% of the primary stars. Distance moduli and reddening values are taken from Karachentsev et al. (2007) (derived via the TRGB method) and from the Schlegel extinction maps (Schlegel et al. 1998) , respectively.
We do not make any assumption about a possible agemetallicity relation. This would, in fact, not change the amount of star formation, but it would slightly affect the age and duration of each star formation episode. Due to the limited amount of information available from the CMDs, any attempt to impose such a relation would be "artificial". We initially choose 5 different isochrone metallicities to construct the synthetic CMDs (Z = 0.0001, 0.00024, 0.0004, 0.0006 and 0.001). We have tested the possibility of using higher metallicity values (see Crnojević et al. 2011a ), but while this increases both the computational time and the uncertainties in the final metallicity results, it does not appear to significantly affect the resulting SFH. For only one galaxy (KK196), a nebular oxygen abundance value is available from the literature (see KK196 subsection), and we use that to constrain its present-day iron abundance.
As shown in Crnojević et al. (2011a) , assuming an internal reddening a priori is not necessary, as the code lets the initial input value vary slightly until the best solution is found. We also chose not to take into account differential reddening internal to the galaxies. This is almost certainly present, as evidenced by the presence of (non-uniformly distributed) young stars. However, Cignoni & Tosi (2010) , in their review paper about star formation modeling techniques, show that the effects of not taking differential reddening into account for the SFH reconstruction are minor and not systematic, as compared for example to the adopted foreground reddening value. Moreover, since we are dealing with metal-poor dwarf galaxies, the amount of dust is generally low. Finally, in Crnojević et al. (2011a) we tested the effects of an increased internal reddening on one of our targets, concluding that it does not significantly affect the results of our SFH recovery.
We make use of the artificial star tests to take into account photometric errors and incompleteness effects in our observations. The synthetic CMDs are then binned (depending on the characteristics of the observed CMD) and the number of stars in each grid cell is computed and compared to the ones in the observed CMD. We can now look for the synthetic SFH producing a CMD that has the maximum likelihood to match the observed one. This is done by exploring the parameter space via a simulated annealing algorithm (described in Skillman et al. 2003; Cole et al. 2007 ). This procedure gives for each galaxy the SFR at each chosen time interval, and a corresponding best-fit metallicity value. The solution will be mostly driven by the CMD grid cells that are most populous, thus giving a robust result as long as the incompleteness effects are carefully taken into account. The vertical errorbars are then obtained by perturbing the bestfit SFR value for an individual age bin, and re-running the global SFH recovery process. The individual age bin SFR value is varied until the global SFH solution stays within 1σ of the global best-fit value, which sets the errorbar on that specific age bin. Subsequently, the process is repeated starting from the other age bins. The best-fit SFHs and age-metallicity relations are shown in Fig. 3 .
Note that in the resulting SFHs the age bins are approximately logarithmic, as is typical for SFH derivations by synthetic CMDs, due to a progressive lack of information in the CMDs for increasing ages. The size of the bins is ultimately limited by the age resolution of the data (as discussed in, e.g., Hidalgo et al. 2011 ), but at young ages depends on the star formation rate and the mass-luminosity relation (i.e., the variation in age across the color-magnitude bins and number of stars in each bin). The choice of when to change the size of the bins in (logarithmic) Star formation histories derived for the five studied galaxies (HIPASS J1348-37, KK196, KK182, ESO384-016, and ESO269-58, ordered by increasing absolute magnitude). For each galaxy, the star formation rate as a function of time is plotted, with the oldest age being on the left side and the most recent age bin on the right edge of the (logarithmic) horizontal axis. Note that the size of the age bins is variable due to the different amount of information obtainable from each CMD for each stellar evolutionary stage. For HIPASS J1348-37 and KK196, there is not enough information in the CMD to derive the SFR for ages in the past ∼ 100 Myr). For KK182, ESO384-016, and ESO269-58, the CMDs allow us to derive the SFR for ages younger than 10 Myr. Also note the different vertical axis scales. The black dashed line indicates the mean star formation rate over the galaxy's lifetime. The red dots (for all the galaxies but for HIPASS J1348-37) report the current star formation rate derived in the literature from their Hα emission (often confined to a few individual HII regions). Lower panels. Metallicity as a function of time, with the same x-axes as above. The black dashed line represents the mean metallicity over the galaxy's lifetime. Note that the metallicity evolution is poorly constrained. Table 2 . Star formation parameters and metallicity derived for the studied galaxies.
0.14 ± 0.05 1.56 1.78 1.73 0.88 0.12 0.28 0.60 −1.50 ± 0.07 1.9 (10): average metallicity over the whole lifetime; and (11): stellar mass as integrated from our best-fit SFH ( (a) note that these are possible lower limits because of incomplete spatial coverage; moreover, these estimates depend on the modeling details, and do not take into account stars that already ended their lives). The b parameter is the ratio of star formation rate over the indicated time period (0.1, 0.5, 1 and from 1 to 14 Gyr respectively) to the average star formation over the whole lifetime; the f parameter is the fraction of stars born in a certain time interval (0 − 1, 1 − 4 and 4 − 14 Gyr). In a hypothetical galaxy with constant star formation rate, f 1G = 0.07, f 4G = 0.36 and f 14G = 0.57.
age is based on the appearance of different age-sensitive features in the CMD (e.g., MS turnoffs and BL stars). As shown in Cole et al. (2007) and discussed in Aparicio & Hidalgo (2009) , SFH solutions obtained in this way are generally robust to minor variations in the exact binning scheme adopted. Our CMDs are not deep enough to include features like the old MS turnoff, the red clump or the horizontal branch, due to the distance of our targets, and it is thus difficult to accurately constrain the star formation episodes for ages 1 Gyr from the evolved stellar populations alone. In particular, the number of AGB and RGB stars will constrain the total SFR at these ages, but it is not possible to resolve single bursts of star formation older than 1 Gyr. For the oldest populations the choice of wider age bins is partly motivated by the desire to suppress the model-dependent covariance arising from the age-metallicity degeneracy. This covariance is accounted for by the process of generating the errorbars. Given the age-metallicity degeneracy present at these ages, also the metallicity evolution with time cannot be accurately constrained, although the derived lifetime mean values are robust and in no case there seems to be a strong increase of metallicity with time (consistent with results of dwarf irregulars in the Local Group, e.g., Grebel 2004; Glatt et al. 2008) . Finally, the errorbars on the metallicities shown in Fig. 3 represent the range from the 10 th to the 90 th percentile from the best-fit SFH.
In addition to the mean values of SFR and metallicity for each galaxy, in Tab. 2 we report the parameters that characterize the derived SFHs, in order to be able to compare our results to the M83 dwarfs subsample and to other literature studies. In particular, the b parameter gives the ratio of star formation rate over a certain time period to the average star formation over the whole lifetime (b 100 over the last 100 Myr, b 500 over the last 500 Myr, b 1G over the last 1 Gyr, and b 14G for ages older then 1 Gyr ago). The so-called birthrate parameter is defined to be the fraction of stars formed from 0 − 1 Gry ( f 1G ), from 1 − 4 Gyr ( f 4G ) and from 4 − 14 Gyr ( f 14G ). In the same table, we also report the integrated stellar masses from our best-fit SFHs (see also following subsections). Note that, firstly, these masses only refer to the area covered by the ACS field-of-view (FoV), while in some cases the faint outskirts of our targets could be extending beyond that. We choose not to correct these values with a simplistic area normalization factor, as we do not know the real extent of our targets, and as this would not take into account possible spatial variations of the SFH. Secondly, the derived masses suffer from uncertainties intrinsic to the SFH modeling process, e.g., the choice of the IMF. Finally, the computed values could systematically overestimate the true one by up to ∼ 25%, because we do not take into account stars that already ended their lives.
In the following subsections we report and discuss the detailed results of the SFH recovery code for each individual galaxy of this sample.
HIPASS J1348-37
Within the CenA subgroup of late-type dwarfs, HIPASS J1348-37 is the faintest one (together with KK196, see Table 1 ), and is the galaxy with the lowest density. Due to its large deprojected distance from CenA (∼ 2.1 ± 0.7 Mpc, computed using the radial distances found in Karachentsev et al. 2007 ), we also try to compute its deprojected distance from M83, and find that HIPASS J1348-37 is actually closer to the latter than to CenA (∼ 1.0 ± 0.5 Mpc). The subgroup membership of our late-type targets was initially assigned following the classification of Karachentsev (2005) . However, with the new and more precise distance measurements of Karachentsev et al. (2007) , HIPASS J1348-37 (together with other two galaxies of this subsample, namely KK182 and ESO384-16) is found to have a negative tidal index (−1.2, Karachentsev et al. 2007 ) instead of the positive one that was reported in older papers, and thus turns out to be a rather isolated galaxy. In our subsequent analysis, we will consider this information, as explained more in detail in the discussion section.
HIPASS J1348-37 contains a few ∼ 10 7 M ⊙ of neutral gas (Banks et al. 1999; Georgiev et al. 2008 ), but has not been studied in Hα yet. Its CMD, presented in Fig. 1 and containing ∼ 3300 stars, shows an absence of MS stars and presence of a number of BL, RSG and luminous AGB stars. As ESO444-78 is in the M83 sample, from the characteristics of its CMD HIPASS J1348-37 could be classified as transition-type dwarf, i.e. it contains > 10 6 M ⊙ of neutral gas but shows an absence of star formation activity in the past ∼ 60 Myr (e.g. Grebel et al. 2003) .
We derive the SFH for HIPASS J1348-37, although the information stemming from the CMD is mainly based on the old RGB stars and on a few intermediate-age stars, and plot it in Fig. 3 . From the lack of bright MS and BL stars, we find no significant star formation for ages younger than ∼ 60 Myr, and the average SFR from ages older than that is ∼ 0.0014 ± 0.0005M ⊙ yr −1 . As in Crnojević et al. (2011a) , we adopt a standard ΛCDM cosmology with t 0 = 13.7 Gyr, H 0 = 71 km s −1 Mpc −1 , Ω Λ = 0.73 and Ω m = 0.27. Assuming the formation epoch of the galaxy to have been around ∼ 13.5 Gyr ago, we thus estimate that HIPASS J1348-37 had already formed ∼ 50% +10% −40% of its stellar content prior to 5 Gyr ago (z ∼ 0.5). Note that the errorbars reflect the age uncertainty in the SFH at these old ages. In particular, this galaxy has been slightly more active in its last ∼ 1 Gyr of life, as also indicated by the parameters listed in Table 2 , with moderate enhancements of the star formation ∼ 80 and ∼ 400 Myr ago. The star formation episode at ∼ 400 Myr ago is very uncertain, because this is the oldest age where the blue loop stars are included in the CMD and it may indicate increased noise at the lower end of the CMD instead of a real increase in star formation. However, the enhancement in the ∼ 250 − 1000 Myr range is real because of the large number of stars on the blue side of the RGB (they are too blue to be ancient, metal-poor stars).
The average metallicity of HIPASS J1348-37 derived from the SFH recovery is [Fe/H]= −1.50 ± 0.07. As a test of our derived SFHs, we compute the total stellar mass for the galaxy in two different ways. We find a value of 1.9 +1.1 −1.0 × 10 7 M ⊙ from our SFH. On the other hand, we consider the B-band luminosity and assume a stellar mass-to-light ratio of 1 or 2 (typical values for gas-rich dwarfs, e.g., Banks et al. 1999) . We can then estimate the stellar mass to be 0.9 × 10 7 M ⊙ to 1.7 × 10 7 M ⊙ , which is consistent with the previously derived value.
KK196, AM1318-444
As faint as HIPASS J1348-37, but with a higher stellar density, KK196 is the next object considered in our sample, with ∼ 7300 stellar sources detected. Although its CMD shows features similar to HIPASS J1348-37 (Fig. 1 , few BL and RSG stars, with a small stellar concentration in the luminous AGB region), KK196 is located much closer to CenA, at a deprojected distance of ∼ 260 ± 390 kpc and in a denser environment (Θ = 2.2, Karachentsev et al. 2007 ). Moreover, its projected position puts it in the middle of CenA's southern radio lobe (see Israel 1998) . KK196 has properties similar to ESO444-78 and IC4247 in the M83 subgroup, however, it is not detected in HI (e.g., Karachentsev et al. 2007) . Curiously, this dwarf shows almost no sign of a MS in its CMD, but it has an Hα detection from Lee et al. (2007) . Finally, LEDA 2 reports an internal extinction value in the B-band of 0.50 mag due to the inclination of the galaxy.
We show the result of our SFH recovery in Fig. 3 . As for HIPASS J1348-37, the CMD does not show the presence of stars with ages 100 Myr. The average SFR is ∼ 0.002 ± 0.0011M ⊙ yr −1 , with an enhancement at ∼ 400 − 900 Myr ago, preceded by ∼ 1 Gyr of low activity. In the period ∼ 3.5 − 7 Gyr ago, KK196 also experienced a SFR slightly higher than the average one, although at such old ages we do not have the resolution to see smaller fluctuations. Overall, this galaxy has not been very active in the past ∼ 300−400 Myr (see Table 2 ), and the Hα detection mentioned above can be the result of a short, localized, burst of star formation, which does not produce enough stars to be significantly detected in the CMD. Indeed, if we look at the HST image of KK196 and check where our detected stars are, the (small) central region where Hα was detected by Lee et al. (2007) is not resolved. From the Hα data we are able to compute the current SFR for KK196 (for details see the Section about IC4247), which has a value of ∼ 0.0046 ± 0.0004M ⊙ yr −1 , and which we also plot in Fig. 3 . Since this data point refers only to one single star-forming region in this galaxy, it is not representative of the most recent (∼ 10 Myr) star formation activity of the galaxy as a whole, which lies well below this value. KK196 has formed ∼ 60% +20% −30% of its stars more than 5 Gyr ago.
2 http://leda.univ-lyon1.fr/.
From the SFH recovery, we derive an average metallicity value of [Fe/H]= −1.43 ± 0.25, which is in excellent agreement with the value we compute starting from the oxygen abundance listed in Lee et al. (2007) , [Fe/H]= −1.43 ± 0.02. If we compute the total stellar mass for KK196 from our SFH, we get a value of 2.7 +0.6 −0.9 × 10 7 M ⊙ . When we assume a stellar mass-to-light ratio of 1 or 2 and compute the total stellar mass starting from the B-band luminosity, the values are 0.9 × 10 7 M ⊙ and 1.7 × 10 7 M ⊙ , thus slightly higher than, but in good agreement with, our first estimate.
KK182, Cen6
The CMD for KK182 (Fig. 1) has ∼ 4100 stars, and shows a fairly well populated MS/BL region, extending to much younger ages than in HIPASS J1348-37 and KK196, although there are comparatively few RGB and luminous AGB stars. This galaxy has a high deprojected distance from CenA (∼ 2.0 ±0.6 Mpc) but it is actually closer to M83 (∼ 1.3±0.3 Mpc), with a negative tidal index that makes it a quite isolated object (Karachentsev et al. 2007 ). KK182 contains a moderate amount of neutral gas (∼ 5 × 10 7 M ⊙ ) and has also been detected in Hα (Côté et al. 2009 ). The internal extinction (due to inclination) given by LEDA is A B ∼ 0.78. Finally, the optical image of KK182 reveals a peculiar triangular shape for this object.
When deriving the SFH for this object, we notice that the intermediate-age and old populations provide very little information (Fig. 3) . The average SFR for this dwarf is the lowest of this sample, and has a value of ∼ 0.001 ± 0.0014M ⊙ yr −1 . KK182 has experienced most of its star formation in the past ∼ 0.5 Gyr, with many short-lived episodes of star formation (∼ 10 − 100 Myr in duration) for ages < 0.5 Gyr, the strongest of which had strengths of several times the average SFR. This is reflected in the high values of b 100 , b 500 , and b 1G reported in Table 2 . KK182 thus formed only ∼ 35% +15% −25% of its stars more than 5 Gyr ago. This result is quite similar to the SFH for ESO443-09 in the M83 subgroup (Crnojević et al. 2011a) , the latter being also a very isolated object. The star formation value we derive for the youngest time bin (resolving ages of ∼ 4 Myr) is not in disagreement with the value that Côté et al. (2009) find starting from the Hα flux of this galaxy (∼ 0.0004M ⊙ yr −1 , see also Fig. 3 ), considering its off-center star forming region. Their study does not give errorbars, but it is likely that the two values are similar once the observational errors are considered.
The metallicity content of this galaxy is low and in line with its luminosity ([Fe/H]= −1.46 ± 0.21). The stellar mass as obtained from the SFH is 1.3
7 M ⊙ . If we compute again the stellar mass from the luminosity of KK182 and a given stellar mass-to-light ratio (1 or 2), we get 1.5 ×10 7 M ⊙ and 3.0 ×10 7 M ⊙ . In this case we are thus slightly underestimating the stellar mass, and this is likely to happen because of the small number of old RGB stars present in the shallow CMD.
ESO384-16
ESO384-16 is considered to be a transition-type or lenticular dwarf (e.g., Jerjen et al. 2000; Beaulieu et al. 2006; Bouchard et al. 2007) , with a rather regular elliptical shape and a high central stellar density (∼ 3.5 stars per arcsec 2 corresponding to ∼ 660 stars per 0.1 kpc 2 , at luminosities between the TRGB and one mag below the TRGB, and after correcting for incompleteness). The latter characteristic marks the separation between early-type dwarfs and dwarf lenticulars (see also the dis-cussion in Beaulieu et al. 2006) , together with a higher M HI /L B ratio than the typically close to zero ratio for early-type dwarfs. In the mentioned study, the neutral gas mass is reported to be ∼ 10 6 M ⊙ , and its spatial distribution is described as asymmetric. For this reason, Beaulieu et al. (2006) suggest that ESO384-16 is actually falling toward the center of the group. Bouchard et al. (2007) also suggest that this galaxy may be experiencing a mild ram-pressure stripping from the intra-group medium, based on the asymmetries in its HI distribution. In its CMD, which has ∼ 17200 stars, we identify an overdensity of luminous AGB stars above a prominent RGB, but the BL and RSG regions are sparsely populated, indicating very little star formation in the past 100 Myr. However, this galaxy was detected in Hα by Bouchard et al. (2009) . ESO384-16 is located halfway between the dominant giants of the group, at a deprojected distance of ∼ 1.0 ± 0.4 Mpc from CenA and ∼ 0.9 ± 0.4 Mpc from M83, and has a negative tidal index (Karachentsev et al. 2007 ). According to Georgiev et al. (2008) , ESO384-16 hosts two globular clusters.
When deriving its SFH, we immediately notice that this galaxy has been one of the most active in our CenA sample, with an average SFR of ∼ 0.006 ± 0.0023M ⊙ yr −1 . As reported in Table 2 , the parameter b 14G is the only one being > 1, meaning a SFR higher than the average for ages older than 1 Gyr ago. About ∼ 60% +15% −25% of the stars in ESO384-16 were born more than 5 Gyr ago. The recovered SFH (Fig. 3) shows two episodes of enhanced star formation, one taking place ∼ 250 − 400 Myr ago, and an older one occurring between 2 and 3 Gyr ago. However, for the latter, old ages, there is a high uncertainty given that the main feature in the CMD is the RGB, clearly degenerate in age and metallicity. In fact, we have to slightly change the initial values of distance and reddening reported in Table 1 to find the best-fitting synthetic CMD for our SFH recovery. The new values we adopt are E(B − V) = 0.12 (instead of 0.08), and (m − M) 0 = 28.18 (instead of 28.28 ± 0.14 found by Karachentsev et al. 2007 ), which however lie within the errorbars of the previous values. Coming to the most recent star formation in this galaxy, for ages as young as ∼ 4 Myr ago our SFR lies on the upper limit of the Hα measurement given in Bouchard et al. (2009) (who report a current SFR of ∼ 0.00023 ± 0.00006M ⊙ yr −1 ). These authors find that the Hα emission in ESO384-16 is quite faint and diffuse, thus being in agreement with the evidence from its resolved populations.
As mentioned before, the age-metallicity degeneracy in the RGB phase makes it difficult to constrain the average metallicity for ESO384-16. Considering the relatively high average SFR for this galaxy, the best-fit result of [Fe/H]= −0.97 ± 0.15 is appropriate for its luminosity (related to the total mass). We estimate the total stellar mass to be 8.0
7 M ⊙ from our SFH, while the values derived assuming a stellar mass-to-light ratio of 1 or 2 are 3.0 ×10 7 M ⊙ and 5.6 ×10 7 M ⊙ , respectively. The reported values are consistent with each other, if we consider that the number obtained from the SFH is likely to be overestimated and that the information extracted from the CMD is limited for this object.
ESO269-58
ESO269-58 is perhaps the most intriguing object in this sample, as can already be seen from its rich CMD (∼ 136000 stars). While relatively few BL and RSG stars are present in this galaxy, the most prominent features are a very broad RGB and an extremely well populated luminous AGB region (see Fig. 1 ). This peculiar irregular galaxy shows a prominent dust lane in its central regions, and contains ∼ 25 × 10 6 M ⊙ of neutral gas. There exists only one measurement of the Hα flux for this galaxy, carried out by Phillips et al. (1986) . The Hα emission is extremely weak. ESO269-58 also has an internal extinction of A B ∼ 0.50, according to LEDA. Its position within the CenA subgroup is rather central, being only ∼ 300 ± 50 kpc away from CenA and with a tidal index close to 2 (Karachentsev et al. 2007 ). Finally, ESO269-58 contains as many as 8 globular clusters (Georgiev et al. 2008 ).
The average rate at which ESO269-58 has been forming stars is the highest in our sample (∼ 0.07 ± 0.04M ⊙ yr −1 ). Just as KK196 and ESO384-16, this object had a SFR higher than the lifetime average value just for ages > 1 Gyr ago. ESO269-58 formed ∼ 50% +15% −15% of its stellar content more than 5 Gyr ago. The SFH recovery of this object has been made more difficult by the high crowding exhibited by this object. Its peak stellar density is ∼ 10 stars per arcsec 2 (down to I ∼ 27), and the 1σ photometric errors at a magnitude of I = 25 are already 0.15 mag in magnitude and 0.24 mag in color, which has the effect of significantly broadening the observed features in the CMD. The observed broadening could in part also be due to differential reddening, but the fact that the TRGB is not stretched along the reddening vector, and that the MS does not look heavily affected, points toward ordinary crowding effects. We find new best-fitting values for the reddening and the distance modulus, namely E(B − V) = 0.15 instead of 0.10, and (m − M) 0 = 27.80 instead of 27.90 ± 0.16. As can be seen from the SFH plotted in Fig. 3 , ESO269-58 experienced an enhanced star formation between ∼ 3 and 5 Gyr ago, which was followed by a rapid chemical enrichment. This is confirmed by the curvature of the RGB and the metal-rich red turnover of the luminous AGB (see Fig. 1 ), and the resulting mean metallicity ([Fe/H]= −0.98 ± 0.20) is in agreement with the absolute luminosity of this galaxy. A second, mild enhancement occurred ∼ 300 Myr ago, but overall the activity of this galaxy has been much lower than the average SFR in the last 1 Gyr (the fraction of stars born in this period is only 1%, see Table 1 ). The Hα flux reported by Phillips et al. (1986) is compared to the most recent bin of our SFH (past ∼ 8 Myr), but is slightly smaller than our derived value. Davidge (2007) also studied the resolved stellar populations of ESO269-58 in its outskirts, using ground-based optical data. He reports a mean metallicity value of [Fe/H]∼ −1.8, derived by comparing the RGB to isochrones. He also concludes that ESO269-58 harbors a small intermediate-age population (with stars not younger than 1 Gyr), which accounts for a few percent of the galaxy's stellar mass. According to Davidge (2007) , these stars are the result of an episode of enhanced star formation no more than ∼ 1 Gyr ago. The reason for the discrepancy between his study's metallicity value and our results could be due to the blue extension of the RGB. Davidge (2007) does not resolve stars younger than 1 Gyr, while our CMD shows such populations (the depth of the CMDs are comparable). We thus hypothesize that what he treats as blue, and thus metal-poor, RGB stars in the computation of photometric metallicities, are actually younger, RSG stars blended with the blue part of the RGB due to photometric errors (see also isochrones in Fig. 2 ). This may lead to an artificially lower mean metallicity as derived from RGB stars. To test our hypothesis, we look at the stellar spatial distributions of a sample of stars along the blue edge of the RGB (0.5 V − I 0.9) and of a second sample of stars along the mean locus of the RGB (1 V − I 2), at a magnitude of I ∼ 25. The latter are clearly distributed across the whole spatial extent of the galaxy, while the bluer stars are more centrally concentrated, thus indicative of a younger RSG popu- . 10 equally spaced isodensity contours are drawn starting at the 1σ significance level up to the peak significance level. The peak levels are: for KK182: MS=2σ, BL=3.4σ, RSG=2.6σ, AGB=2.5σ, RGB=3.1σ; for ESO384-16: MS=1.5σ, BL=3.4σ, RSG=3.4σ, AGB=3.7σ, RGB=4.7σ; for ESO269-58: MS=2.7σ, BL=4.7σ, RSG=4.5σ, AGB=5.4σ, RGB=5.5σ. The center of each galaxy is indicated with a black cross. Just as a reference among different frames, we also overplot in red the ellipse corresponding to the projected major axis radius at the isophote level of 25 mag arcsec −1 in the I-band (taken from Sharina et al. 2008). lation. Finally, this is supported by the CMDs in Figs. 2 and 3 of Davidge (2007) , which show relatively more stars on the blue side of the RGB at radii < 4 kpc than those at larger radii.
We compute the total stellar mass stemming from the recovered SFH, which results in a value of 8.8
Note that this galaxy clearly extends further out than the ACS FoV (see Fig. 4 ), and we are thus missing part of its stellar content in our mass estimate. On the other hand, when we assume a stellar mass-to-light ratio of 1 or 2, the expected stellar mass values are between 1.0 × 10 8 M ⊙ and 2.1 × 10 8 M ⊙ . In this case, where a high number of stars was produced at ages > 5 Gyr ago, perhaps a higher value of the stellar mass-to-light ratio could be more appropriate (3 − 4, see e.g. Côté et al. 2000) , thus reconciling the two total mass values.
Spatial distribution of stellar populations as a function of time
It is an established fact that dwarf irregular galaxies host one to several active star forming regions (depending on the host's mass) which are distributed in clumps throughout the galaxy's body (e.g., Grebel 2004 , and references therein). As already done in Crnojević et al. (2011a) , we now have a look at the spatial distribution of stellar populations with different ages in our galaxies. Fig. 4 shows the density maps for three of the target galaxies' stellar age subsamples mentioned in Sect. 3 (see Fig.  2 ). To separate the galaxies' stellar content into MS, BL, RSG, AGB and RGB stars (in order of increasing age), we only select regions in the CMD that have photometric errors smaller than ∼ 0.1 mag in magnitude and ∼ 0.15 mag in color to avoid as much as possible the overlap of different evolutionary stages when the errors are larger (e.g., MS and BL stars). For HIPASS J1348-37 and KK196, the number of stars in the MS, BL and RSG stages is too small to draw density maps, so we do not plot them for the mentioned objects. Also ESO384-16 lacks a significant MS population for which we can derive density maps (see Fig. 4 ). The density maps are computed by counting for each star the number of neighbours found within ∼ 0.03 − 0.07 kpc 2 , depending on the distance of the galaxy (arbitrary value chosen such that we do not add too much substructure but we still retain the overall features). Note that at distances of ∼ 4 to 6 Mpc, 1 arcsec corresponds to ∼ 0.02 − 0.03 kpc. The result is then convolved with a square grid, with a final resolution of 0.01 −0.02 kpc 2 . On the density map, we draw 10 equally spaced isodensity contours, starting from a 1σ significance level (corresponding to ∼ 4 stars per 0.1 kpc 2 ) up to the peak significance level, different for each map and indicated in the caption of Fig. 4 . The stellar density for each subsample is then reported in the colorbars (units of stars per 0.1 kpc 2 ). In the top panel of Fig. 4 we also report the age range covered by each evolutionary stage in our CMDs, although these are just estimates which do not take into account the spread of stars due to photometric errors. The youngest populations (a few Myr up to ∼ 100 Myr) in dwarf irregular galaxies are generally found in concentrated, actively star forming regions, which are located in the center as well as in offset knots (see, e.g., van Dyk et al. 1998; Glatt et al. 2010) . This is clearly observed in the MS and/or BL/RSG density maps of our targets, where the relative star formation is confined to the dwarf's center. Active star forming regions tend to turn on and off in adjacent cells with time in a stochastic propagation fashion, with star forming complexes having lifetimes on the order of 10 2 Myr and sizes of up to some hundreds of pc in diameter (Seiden et al. 1979; Dohm-Palmer et al. 1997; Grebel & Brandner 1998; Dohm-Palmer et al. 2002; Weisz et al. 2008; Glatt et al. 2010; Crnojević et al. 2011a ). Interestingly, the triangular shape of KK182 comes from an offset knot of star formation which is clearly recognized as a local enhancement in its MS and BL density maps, while it fades away in the RSG map. Note that while BL stars with ages > 150 Myr are present in our targets, they are left out from our selection box because of the adopted faint magnitude cut (used to avoid CMD regions with too large photometric errors, see above). The RSG selection box, on the other hand, contains stars with ages of ∼ 50 up to 130 Myr (see Fig. 2 ). The BL and RSG evolutionary phases present on average smoother and more extended density maps than the MS, due to the fact that stars with these ages tend to migrate away from their original birthplace thus erasing the initial substructures (e.g., Bastian et al. 2011, and references therein) . Finally, what is observed for older stars (luminous AGB and RGB, with ages 0.5 Gyr) is a broadened elliptical distribution encompassing the entire galaxy, which represents the redistribution of the stars over long timescales (see also Zaritsky et al. 2000; Battinelli et al. 2007 ; Fig. 9 in Crnojević et al. 2011a ).
Discussion
The galaxies in our sample span a considerable range in their physical characteristics. Their luminosities vary from M B = −11.90 to −14.60, their neutral gas content ranges from undetectable to few times 10 7 M ⊙ , some of them are located in highdensity regions (in terms of number of galaxies) and others are isolated objects. Together with the M83 subgroup dwarfs studied in Crnojević et al. (2011a) , we have a very heterogeneous sample of galaxies, and their SFHs appear to be similarly diverse. ing to the Centaurus A/M83 complex (from the coordinates given in Karachentsev et al. 2007 ). Red symbols indicate early-type dwarfs (dwarf ellipticals, dEs, and dwarf spheroidals, dSphs), while blue symbols are for late-type dwarfs (dIrrs). The circles are objects with positive tidal index, while the crosses objects with negative tidal index (i.e., isolated objects). Two red stars indicate the positions of the two dominant giant galaxies (the elliptical CenA and the spiral M83), around which the smaller companions are clustering, forming two distinct subgroups. The filled circles and thick crosses represent the dwarfs studied here. Lower panel. Same as above, this time zoomed-in on a smaller region around CenA, where our sample of dIrr galaxies is located (as labeled in the plot).
We have found that for the target galaxies the star formation initially proceeds at about the lifetime average rate (at ages 5 Gyr). We note that, however, we do not have the resolution to detect possible bursts of star formation at old ages. In the case of KK182, a very pronounced activity is found in the last Gyr, with brief and fluctuating star formation episodes that reach in intensity more than five times the lifetime average SFR. On the other hand, for HIPASS J1348-37 and KK196 the SFR remains at about the average value in the first Gyrs, subsequently proceeds with mild amplitude variations, and almost disappears in the last ∼ 100 Myr. Given that there is an Hα detection for KK196 and no HI gas appears to be present, out of these two objects only HIPASS J1348-37 is a candidate transition-type dwarf. However, KK196 holds a peculiar position within the group, being possibly affected by CenA's radio lobe. In the cases of ESO384-16 and ESO269-58, the SFR was more pronounced between ∼ 2 and ∼ 3 − 4 Gyr ago, while at more recent times the SFR was well below the average value but showed a single peak a few hundred Myr ago. ESO384-16 is indeed classified as a transition-type dwarf (see the relevant subsection). Both galaxies contain several globular clusters, although like ESO444-78 in the M83 sample, the neutral gas content and the luminosities are larger than those of comparable Local Group transition-type dwarfs.
Overall, the studied objects seem to follow the expected regime of a "gasping" star formation, where quiescent periods with low SFR are interrupted by periods of high activity (with respect to the average lifetime), rather than having a constant level of star formation activity throughout their lives (e.g., Marconi et al. 1995; Tolstoy et al. 2009 ). Moreover, in agreement with previous studies we find the most recent (i.e., a few hundreds Myr) star formation in our targets to be generally concentrated in clumps around the central region of the galaxies (see, e.g., Harbeck et al. 2001 ). ESO269-58 stands out of our sample as the object with the highest lifetime average SFR, ∼ 6 × 10 −2 M ⊙ yr −1 with respect to the few times 10
of the other dwarfs in both the CenA and M83 subgroups. Just as observed in the Local Group, we see a variety of SFHs. In the LG we have cases where most of a dwarfs' stellar content was formed at ancient times ( 10 Gyr, e.g., Grebel & Gallagher 2004) , but also cases where the bulk of star formation occurred at ages younger than that (e.g., IC1613 or Leo A, see Skillman et al. 2003; Cole et al. 2007) , and this appears to be true also for the galaxies in our sample. We will come back to this point later.
The CenA/M83 group is shown projected on the sky in the upper panel of Fig. 5 , with the five galaxies studied here highlighted in the lower panel of the same figure, a more detailed view of the CenA subgroup. As can be easily noticed, the latter has a much higher number of early-type dwarfs, which reflects a probably more advanced evolutionary stage as compared to the dwarf-irregular-rich environment of M83. In fact, in our sample HIPASS J1348-37, KK182, and ESO384-16 all are rather isolated objects, being no closer than 900 kpc from either of the group central giants. We can thus compare the derived properties of dIrrs that are bound members of the group to those that are at its edges. There is no obvious indication of environmental effects on the evolution of our dwarfs from looking at the shape of their SFHs alone. In fact, we can see that galaxies that have rather similar shapes of their SFH (e.g., HIPASS J1348-37 and KK196, as well as ESO384-16 and ESO269-58) are located in very different environments, being either close to the central giant of the group or at its outskirts. However, we must bear in mind that we only know present-day distances for our targets.
Three of the studied galaxies are metal-poor ([Fe/H]∼ −1.4 dex), while two of the most luminous galaxies in our sample, ESO384-16 and ESO269-58, have slightly higher metallicities ([Fe/H]∼ −1.0 dex) with respect to the others, thus showing a hint of a metallicity-luminosity relation. Unfortunately, it is difficult to compare these results to those previously obtained for the sample of early-type dwarf companions of CenA (Crnojević et al. 2010) . This is because the estimate of the metallicity for the late-type dwarfs is an average that includes both old and young stars (SFH recovery method), while the metallicity values for early-type dwarfs come primarily from their old populations (photometric metallicity estimation). Moreover, we used the Dartmouth stellar evolutionary models (Dotter et al. 2008 ) to derive photometric metallicities in our previous study, while for The black open circles represent the CenA subgroup late-type dwarfs, while the black filled circles are M83 subgroup members (data taken from Crnojević et al. 2011a) . Grey squares indicate the old distances for three of the CenA subgroup members, while black open circles for the same galaxies are new distances that we recompute because they are actually closer to M83 than to CenA (see text for details).
the present SFH recovery we adopted the Padova set of models (since only these models cover the full range of ages that we need). The use of these two models gives metallicity results that differ by up to approximately 0.3 dex (judging from the upper part of the RGB).
Neutral gas content
The neutral gas masses of the target dwarfs do not correlate with their present-day distance from CenA/M83. Given that we know the HI masses of our targets (Tab. 1) and that we inferred their stellar masses from the derived SFHs (Sect. 4), we can easily compute their baryonic masses by adding these quantities and multiplying the gas mass by 1.33 in order to account for the He content (Matthews et al. 1998) . We then plot the ratio of neutral gas mass to baryonic mass as a function of deprojected distance from the dominant subgroup galaxy (Fig. 6) . When considering the ratio of neutral gas to total baryonic mass there is a clear correlation between the two quantities, that could be explained with an external culprit depriving the dwarfs in the central part of the group from their gas content, and as a consequence also from the possibility of forming new stars (see also the discussion in Weisz et al. 2011 ). This is not a firm conclusion, however, because we lack information on the space motions of the dwarfs that would tell us how their distance from the dominant galaxy has changed over their lifetime.
In addition, as for the M83 dwarf companions that are found in the very center of their respective subgroup, also ESO269-58 (∼ 320 kpc from CenA) would need only ∼ 350 Myr at its average SFR to exhaust its remaining neutral gas content, while in the other CenA companion with positive tidal index, KK196, no HI gas has been detected so far. On the contrary, the galaxies of our sample that currently have a negative tidal index show instead high M HI / < S FR > ratios (≥ 10 10 ), which is in qualitative agreement with the results of Bouchard et al. (2009) . The exception is ESO384-16, which has a M HI / < S FR > ratio of 850 Myr but, as mentioned before, this object could possibly be experiencing ram-pressure stripping (Bouchard et al. 2007) . Coupled with the information that the amount of neutral gas per unit baryonic mass is lower for galaxies closer to the center of the group, a shorter gas consumption timescale is possibly linked to an external effect (see discussion below) rather than to properties intrinsic to the dwarfs.
Star formation parameters as a function of environment
As anticipated in Crnojević et al. (2011a) , we now want to investigate possible trends of the star formation parameters derived in Sect. 4 (Tab. 2) with environment.
We thus analyze the specific properties of our targets as a function of different parameters, i.e., luminosity/baryonic mass, tidal index, and deprojected distance from the closest giant galaxy. First of all, given that to first order light traces the baryonic mass, we find the average SFR to be increasing with luminosity (see, e.g., Grebel 2004 , and references therein). We then show the average SFR as a function of baryonic mass in the top panel of Fig. 7 , and confirm the correlation between these two quantities, thus highlighting the importance of intrinsic properties in the evolution of dwarfs. There is no clear correlation between the average SFR and the tidal index of our galaxies (central panel of the same figure) , and the same is also true for the deprojected distance (bottom panel). For the latter, we plot the distances based on the original group classification, and then also add the recomputed data points for the three CenA companions that are actually closer to M83 (HIPASS J1348-37, KK182, and ESO384-16). If we consider these three objects as part of the CenA subgroup, it could be possible to claim that a mild trend is present, where the SFR is decreasing with increasing distance from the dominant galaxy. However, after recomputing their distances from M83, no clear correlation is seen between SFR and distance, only a scatter in the values of the sample. The absence of a trend seems reasonable if we bear in mind that the positions of the galaxies in the group have changed with time, and so the present-day position is not necessarily indicative of the distance from other galaxies in the past. We have no way of reconstructing the orbits of our sample galaxies within the group. In these plots, ESO269-58 appears to be an outlier given its high average SFR, and this result still holds if we use the SFR to L B ratio instead of the SFR alone. One of the possible explanations could be that ESO269-58 is on its first infall into the group (e.g. Pasetto et al. 2011) . Alternatively, the absence of a trend with distance might reinforce the role that intrinsic properties play in the evolution of the target dwarf galaxies.
We also computed parameters to quantify the amount of star formation in certain time periods, relative to the average value, and the fraction of stars born at young, intermediate-age and old epochs (Tab. 2). We now want to investigate how these parameters behave as a function of luminosity, tidal index and deprojected distance from CenA/M83. A similar study was done by Weisz et al. (2008) , concentrating on M81 and Local Group dwarf irregulars with a larger luminosity range than the one considered here. Since the chosen filters, the depth of the CMDs and the adopted techniques are similar, their sample can be compared to ours. Weisz et al. (2008) do not find any clear trend of the luminosity with any of the parameters, and the values for the interacting M81 group and the Local Group do not reveal any substantial difference. They conclude that, given that the average SFR within their galaxy sample is almost consistent with a constant SFR over a Hubble time, the observed intrinsic scatter in the parameters may indicate the stochastic nature of the star formation process for these objects. We consider the galax- Crnojević et al. 2011a ). In the bottom panel, grey squares indicate the old distances for three of the CenA subgroup members, while black open circles for the same galaxies are new distances that we recompute because they are actually closer to M83 than to CenA (see text for details). For ESO269-58, the SFR is much higher than those for the other objects (∼ 0.07 ± 0.04M ⊙ yr −1 ), so this value falls outside our plot limits. In the panels, we only indicate its luminosity/tidal index/deprojected distance values with an arrow. ies from their sample (both from the M81 and the Local Group) that are in the same luminosity range as those in our sample, and investigate the cited parameters as a function of luminosity. Some of our results are very similar to theirs. For example, we do not find any correlation between absolute B luminosity and f (fraction of stars formed in certain time periods) or b (ratio of the SFR in a certain time period to the lifetime average SFR) parameters, which are plotted in Fig. 8 . We show the values for dwarf galaxies belonging to three different groups (CenA/M83 group, Local Group and M81 group), and we do not see a clear trend in their values. We note that one of the M81 group members (Holmberg IX) is classified as a candidate tidal dwarf (e.g., Makarova et al. 2002) . This type of dwarf is supposed to have formed out of the baryonic material coming from a close interaction episode of the parent galaxy (in this case, the spiral M81), and thus a tidal dwarf should be a dark matter-free object (e.g., Toomre & Toomre 1972; Duc et al. 1997 Duc et al. , 2000 . One of the pe- culiarities of tidal dwarfs is that they contain very few old populations (most probably coming from the parent galaxy), and a more pronounced young population, born after the interaction event. They will thus not share the common properties of a typical dwarf galaxy, and we decide to mark Holmberg IX as an outlier in the relations discussed here. We further plot the tidal index as a function of the f and b parameters in Fig. 9 . If we do not consider Holmberg IX, we can see that there is a clear trend between the tidal index and both b 100 and b 500 (which tells us how active a galaxy has been in the past 100 and 500 Myr, respectively). There is also a hint for such a trend with b 1G , but less pronounced. The conclusion is that galaxies with a positive tidal index have generally had a low activity in their most recent SFHs, while the ones that are more isolated have a range of different properties. The result confirms what has already been found by Bouchard et al. (2009) large sample of dwarfs in the Local Group, the CenA group and the Sculptor group, relating the dwarfs' physical properties to the local luminosity density. The ANGST dataset, on the other hand, comprises the CMDs of ∼ 60 dwarf galaxies within ∼ 4 Mpc, thus extending the Weisz et al. (2008) results that we overplot in our Fig. 9 . In Weisz et al. (2011) the SFHs for these objects are presented, but the b parameters for ages < 1 Gyr that we use for our plots are not yet analyzed (see Weisz et al., in prep.) . From a quantitative comparison with the most recent (∼ 1 Gyr) bins of the SFHs in the ANGST dIrrs, we can however already see that the SFRs within this timescale are not inconsistent with their average lifetime value, thus confirming the lack of an enhanced SFR for objects with a positive tidal index. Considering the fraction of stars born at different ages (lower panel of Fig. 9 ), the f 4G and f 14G parameters present a larger scatter for a tidal index 0.5. This translates into a common property for galaxies embedded in a denser environment, namely that they have all formed most of their stellar content more than 4 Gyr ago. On the other hand, galaxies that are currently located in less dense environments have a larger range of values for f 4G and f 14G .
As a last step we also plot the deprojected distance from the dominant group galaxy as a function of the f and b parameters in Fig. 10 . For this quantity, only data for the CenA/M83 group are shown. We can see that the results are similar to the ones found for the tidal index. All the dwarf galaxies that are located closer than ∼ 500 kpc from a giant galaxy clearly produced stars at a rate much lower than the lifetime average SFR in the last ∼ 1 Gyr. Their more distant companions, on the other hand, produced stars with a range of different rates. This effect is particularly pronounced within the last 100 Myr. As before, this still holds when considering the fraction of stars born at different times.
We conclude that the star formation in late-type dwarfs has a considerable range of properties in the field, while those objects that live in an environment with a high galaxy density and close to a giant galaxy had both a lower neutral gas mass (per unit baryonic mass, see previous subsection) and a lower SFR with respect to the lifetime average within the last ∼ 0.5-1 Gyr. The details of the SFHs will of course depend on the details of the galactic orbit within the group, but the orbits of our targets are unknown due to their distances. Bouchard et al. (2009) suggest that the proximity to a large number of galaxies (i.e., a dense group environment) could be accompanied by a sufficiently dense intergalactic medium in order for ram-pressure stripping to happen, and in the CenA/M83 group this could be a possible culprit for the observed suppression of star formation. According to the same authors, another possibility is that galaxies in a dense environment have a higher fraction of ionized gas, because of a higher ionizing flux coming from the neighboring galaxies.
Conclusions
In the present study we derive the physical properties for five dwarf irregular galaxies companions of the giant elliptical CenA. Together with results for another sample of five dwarf companions of the giant spiral M83 (presented in Crnojević et al. 2011a) , we compare the properties derived in galaxies of the CenA/M83 group to the ones found in different environments.
We have analyzed archival HST/ACS data in order to study the resolved stellar populations of these dwarfs. We derive their star formation histories via the synthetic color-magnitude diagram modeling technique adopting the Padova stellar evolutionary models (Marigo et al. 2008) . Our results cofirm the general trend expected for this type of objects, where a low and constantly present star formation activity is alternating with episodes of enhanced activity, with intensities of up to several times the average lifetime value and lasting up to a few 10 2 Myr (as seen within the past ∼ 1Gyr, where our age resolution is highest). Individually, our resulting star formation histories all show differing shapes, with a range of average star formation rates (from ∼ 10 −3 up to ∼ 7 × 10 −2 M ⊙ yr −1 ) and low metallicities ([Fe/H]∼ −1.4 to ∼ −1.0). For the target galaxies a fraction between 35% and 60% of the total stellar population was born at times larger than ∼ 5 Gyr ago. Finally, for each dwarf we produce density maps for subsamples of the stellar population with different ages, in order to study how star formation proceeds in these objects. The youngest populations are found in pockets of actively star forming regions located close to the center of the galaxy, while the old stars had time to migrate and redistribute over the whole galaxy's extent assuming a more regular distribution.
We then consider the total sample of ten galaxies, i.e. both M83 and CenA dwarf companions, which comprise four galaxies in dense regions of the group and six rather isolated objects in its outskirts. Our goal is to look for correlations between the parameters characterizing the star formation efficiency at different epochs and other physical properties of the target galaxies. We check whether the average star formation rate correlates with galaxy baryonic mass, degree of isolation and deprojected distance from the dominant galaxy. We find it to be higher for higher baryonic mass objects, thus supporting the role of intrinsic properties in the evolution of dwarfs. On the other hand, there is no clear trend of average star formation rate with the position of the galaxies in the group. This is a reasonable result, given that the average properties depend on the whole galaxy's history, and we only have information about the current position of the objects within the group because their orbits are unknown.
We further investigate the dependence on environment of parameters characterizing the star formation efficiency and the fractions of stars produced at different epochs. We intriguingly see that the ratio of the recent star formation (last ∼ 0.5−1 Gyr) to the lifetime average value does correlate with environment, confirming previous studies. Namely, dwarfs that are closest to the dominant giant galaxy and found in a denser environment have lower such ratios compared to dwarfs in the outskirts. We can thus conclude that the star formation within the last ∼1 Gyr is reduced in dense group environments, while more isolated objects show a vast range of different star formation histories (i.e., their evolution is primarily regulated by intrinsic properties). This result is complemented by data for similar luminosity dwarfs in the Local Group and M81 group, which reinforces our conclusions. We find no significant differences among the three groups of galaxies when looking at the galaxies' individual star formation efficiencies at various time epochs, and also looking at the shape of the star formation histories themselves.
Finally, we confirm that both the ratio of neutral gas mass to baryonic mass and the ratio of neutral gas mass to average star formation rate (i.e., the current consumption rate of gas) in the CenA/M83 group are significantly lower for galaxies close to a giant companion. This underlines again the important role that a dense environment plays in the evolution of its dwarf inhabitants (see also Grebel et al. 2003) . In summary, it is evident that both nature and nurture heavily contribute in shaping the star formation histories of our targets.
